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(54) Protective devices 

(57) A glass bottle, especially one 
carrying carbonated beverages. Is 
coated to avoid hazards on fracture. 
The coating has Inner and outer parts 
serf-bonded to each other. The Inner 
part is a thin, strong, highly 
stretchable film of a linear 



polyurethane having a good recovery 
after stretching and the outer part is 
an abrasion-resistant polyurethane. 
The coating process can be performed 
at temperatures lower than 1 00°C 
and avoids the use of silane sizes. 
Preferably the bottle is of white flint 
glass and absorbers and/or tinters are 
included in the outer part of the 
coating. 
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This Invention relates to the protection of glass containers. It is primarily concerned with the 
motection of qlass bottles for carbonated beverages to avoid hazards on fracture. 

P Tere are^ main approaches to the problem of protecting glass bottles. One approach involves 5 
the fitting^ plastics sleeves on the bottles, either by shrink fitting or by an adhesive, and the other 

DT2 SI 7907^.5^874; GB2,021,124 A; GB 1.483.014; GB 1,473.522; EP 0000420; 
EP0001148 EP0001658;EP0001657;USP3,415,673;USP4.163.814. ^^^^t 
Thefkst approach can produce results which satisfy rigorous laws concerning safety standards of 
g.assSttSo?cXnated beverages. However, the cost tends to be W >^ , 5 

have to be taken to accommodate variations in bottle dimensions where the ^^P 6 *^ 5 1 5 
(GB 2~23.061 A). It tends also to involve thermal processes at temperatures in excess £1 00 C. 

The alternative approach has produced only limited commercial success, despjte the eXerwe 
effort which has been made to use it Known processes involve temperatures in excess of 1 00 C 
nSSpTneating steps and the use of pretreatments some of which, such ^ ^ ^oc or 
20 biogenic. Commercial success calls for an approach which alms to satisfy the following cntena. 20 

Low material cost 

Low capital and operating costs for applying the coatings. 

25 Versatility of the system to cover all aspects of bottle design so that no problem anses with 25 
protecting bottles of irregular shapes of having deep contours. 

The nresent invention provides an approach in satisfaction of the above criteria. 
JpS Jess container according* the present invention comprises «|d conta.nej -having 
on its ouSdTan inner coating of a thin, strong, highly stretchable film of "near polyure^^ng a 
30 good^eryafterstret^ 

resin^nd/or ketone resin 7n6/or cellulose derivatives, and/or soluble vinyl <*'°"^^ 
comDatibte with the polyurethane. The inner coating may be applied from a solution of the 
S^tnane. and m^hlers, into which bottles are dipped and then dned^tema^ the .solution 35 
maybe sprayed onto the bottles and then dried. Drying may beat ambient temperature but may be at 
hioher temperatures. Wash coating may also be used for high throughput. 

9 Thrd^Tcoating is typically about 25 microns thick. On this basis i .one litre 9'^ bottle may 
be given a pTective skin of oZ about 5 to 7 grams. The tensile ^"^l^rered At W 
30 N/mm 2 with fracture at up to 400% elongation depending on the modifier incorporated. At300% 
elon^tiTre^ a recover?, typically, of better than 250%. The ^SSg^tl^SL* 
satires all the above stated criteria except that it may lose some of its effectiveness during careless 

^"Tmals^o^ 
45 have been exploded by a progressively increasing internal pressure. At fracture, none at the glass in tne 
SSas bt? me looser^gmented. The bottles remain intact apart from fracture lines. Fracture 
pressure had been increased, on average by 25%. .„ .„ j hllt H ic 

The mechanism by which the coating achieves its objectives is not fulfy " nde k ^°\ b "* ' * ■ 
thought tiSt a degree of polar surface adhesion of the film to the conteiner .s involved aHttcwgh ttel BJn 
221 ™. Z £cM roLssarilv have anv stickiness. This, coupled with the high film strength and with the 50 
ab^'^^^ to accommodate the unexpectedly large deformations 

whirh take nlace when a carbonated beverage bottle shatters. 

H ^ preS. when used on a necked bottle, that the film is applied up to the top of the neck of 
the bottle and this Drobably helps the film perform its intended function. 

T?e oWcS whilst compensating for any abrasion resistance lacking |in *e nner coating. 55 
also ^mptZZte^nsr coating as there is a self-bonding or c™ss^inWng wrth me inner xoatng 
which not onlv oives greater rigidity to the inner coating, but also high clarity. It can also provide for 
^re^Sslorat^e inne?^ which prevents moisture '^Se^dVa'ni ' 
of thR inner coatina The presence of the outer coating also makes rt possible to read ly and 
SlS^KMde uKrTviolet light absorbers to protect the contents of the container thus making it 60 
Si for a bS i to protective function to its contents, whilst remaining as white flint glass. 

KfS^ STb. tinted, which allows purely decorative or functionally coloured glass 



35 



40 



50 



55 



60 



40 



45 



2 



GB 2 071 519 A 2 



bottles, with or without ultra-violet light absorbers to be manufactured from the cheapest white flint 
glass. For example, opal effect glass can be simply, safely and inexpensively obtained by additives to the 
film such as titanium dioxide and ferric oxide. The presence of the outer coating, which provides a 
carrier for the above additives, avoids the need to put additives in the inner coating. This is meritorious 
5 as most additives would act to lower the performance of the inner coating if located there. It also avoids 5 
the need to put additives in the glass. This is also meritorious as many glass additives are toxic in their 
uncompounded form and the additions can increase cost and introduce a risk of lowering moulding 
efficiency. 

A bottle coated in accordance with the invention can handle like glass, look like glass and is not 
1 0 slippery. The invention can be performed at about one-third of the cost of protection by shrink-fitting a 1 0 
plastics sleeve to a bottle. This, arises, in part as the treatment of the bottle can be carried out at 
relatively low temperatures (80°C) for a relatively short period (6 — 1 0 minutes) with simple (low capital * 
cost) equipment. This is to be compared with a shrink fitted protector, for which a temperature of about 
200°C has to be retained for 30 minutes to achieve the required shrinking. 
1 5 With the present invention, bottles can soon be manually handled and the heat input is low. 1 5 

Further, operation at low temperature of 80°C does not include the risk of altering any annealing effects 
previously applied to the bottles. There need be no toxicity hazard either in manufacture or use. This is 
to be compared with known coating methods in which carcinogenic silane sizes are used. No adhesives 
or adhesive applying steps are required. . 
20. An example of the invention will now be described. An inner coating, dipping or spraying lacquer is 20 
prepared, having the following formulation: — 

Linear Aliphatic Polyurethane elastomer P.B.W. 
in isopropanol 

(25% solids) — "DESMOLAC" 41 25 — by Bayer 45.45 
25 Ketone Resin 4 55 25 

Diacetone Alcohol 22.73 

Methyl Ethyl Ketone 27 27 

100.00 

An outer coating, spray lacquer is prepared having the following formulation: 

30 Moisture cured aromatic polyurethane in P.B.W. 30 

Ethyl Glycol 

Acetate (70% solids) — "DESMOLAC" E 3260 — by 78.72 
Bayer 
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1 0% BASILON OL OL in Ethylene Glycol monoethyl 0.23 
35 ether — by Bayer 

1 0% ACRONAL 700 L in Ethylene Glycol monoethyl 6.94 
ether — by Bayer 

1 0% DIBUTYL TIN DILAURATE in Toluene 0.23 

Ethyl Acetate 1157 

40 Xylene 231 40 

100.00 



Cleaned bottles are immersed in the bath of dipping lacquer, so that the level of the lacquer 
reaches the top of the necks of the bottles. The bottles are slowly withdrawn, allowed to drain, and then 
warmed to remove solvents. This produces the inner coat. The bottles are then sprayed with the spray 
45 lacquer which is then heated for 8 minutes at 80°C to produce the outer coat and final film. As an 45 
alternative to immersion in lacquer the bottles could be spray lacquered. 

Whilst the invention has a prime application to non-returnable bottles for carbonated beverages it 
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can also be applied to phials, flasks, pressurised containers, and other glass containers to enhance 
strength, to prevent danger from glass splinter, and control the sudden escape of toxic, active 
flammable or expensive contents from. those containers. 

One of the merits of the invention as above described is that no pre-treatment of the bottles is 
5 required. Bottles can be taken after a conventional "hot^end" and "cold-end" treatment in a bottle- 5 
making plant (in which the bottles have traces of fatty acids remaining on their surface) and "protected. 

However it is also proposed that the bottles should be protected after the "hot-end- treatment has 
been completed in a conventional bottle-making plant This treatment involves a stannic treatment s 
► strengthen the bottles and to present an active polar surface. As the surface is very active there will be 
10 an adsorption of atmospheric fatty acids. These may be removed with a 2% caustic soda wash to 

immediately prior to coating in accordance with the intention so that the coating is applied to a dean 
* active polar surface to give a very high bonding. 

CLAIMS 

1 . A glass container having on its outside a protection comprising: 

15 a) an inner coating of thin, strong, highly stretchable film of linear polyurethane having a good 1 5 
recovery after stretching; and . ir . a « 

b) an outer coating of an abrasion-resistant moisture or catalytic cured film of polyurethane serf- 
bonded to the inner coating. . . .... - 

2. A container as claimed in claim 1 1n which the inner coating is modified by the addition ot 

20 polymers compatible with the inner coating. 20 

3. A container as claimed in claim 1 or 2 in which the inner coating in the dry state has a thickness 

of a ^^ m ^^ as c|aimed in ! 2 or 3 in which the inner coating in the dry state has a tensile 
strength of about 30 N/mm 2 and is capable of accepting an elongation of up to 400% with better than 
25 250% recovery at 300% elongation. 

5. A container as claimed in any preceding claim in which the container is of white flint glass and 
ultra-violet absorbers and/or tinters are carried in the outer coating. 

6. A container as claimed in claim 5 in which opalising tinters are earned in the outer coating. 
7 A method of making a protected glass bottle as claimed in claim 1 comprising: 

30 a) taking the bottle and applying the linear polyurethane elastomer lacquer in a solvent and 
removing the solvent by warming to form an inner exiting in me bottle; ... . 

b) applying the abrasion-resistant, moisture or catalytic curable polyurethane to said inner coat, 

3,1 c) heating the curable polyurethane below 1 00° C to form an outer coating serf-bonded to the 
35 inner j^JJJ^ gs dajmed jn c|aim 7 in the bottle taken in step (a) has traces of fatty acids on 
its surface 

9. The method of making a protected glass bottle substantially as hereinbefore described with 
reference to the Example. 
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